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Description 

B ACKGROUND OF THE INVENTION 

The present invention relates to improved fuel tank 
filters, and more particularly to filters for use in a fuel 
tank where the fuel pump is housed inside the fuel tank 
and the fuel level occasionally falls below the bottom of 
the fuel pump. 

With the introduction of motor vehicles with fuel in- 
jected engines, it has become necessary to locate fuel 
pumps inside fuel tanks. Because the fuel system is a 
closed system, the pump is typically fixed to the top of 
the tank to simplify sealing holes in the tank through 
which connections to fuel lines, electrical power and 
control wires, and the like are made for the fuel pump. 

At present, with metal fuel tanks, the fuel pump inlet 
and filter thereon remain submerged at the bottom of 
the fuel tank. The pump is typically designed to have a 
bottom inlet about 1 .27 cm above the bottom of the tank. 20 
The rigidity of the metal tank assures that the 1 .27 cm 
spacing changes very little. Moreover, the filters are de- 
signed to provide a "wicking" action so that vapor will 
not enter the fuel pump inlet at infrequent times when 
the fuel level drops below the bottom of the pump inlet, 25 
such as during vehicle turning, stopping, or hill climbing 
maneuvers. 

There is a current desire to change from metal fuel 
tanks to plastic fuel tanks, however. These tanks are 
less rigid, and due to thermal contraction or expansion, 
the distance between the top and bottom of the tanks is 
known to vary by as much as 2.54 cm. Due to the typical 
fixture of the pump to the top of the fuel tank, an increase 
of 2.54 cm in the distance between the top and bottom 
of the tank results in the bottom of the fuel pump inlet 
sometimes being more than 2.54 cm from the bottom of 
the tank. If the fuel depth in the tank is low at the same 
time the tank has expanded, the bottom of the fuel pump 
inlet may be too far above the level of the fuel for even 
the wicking action of the filter material to provide liquid 
fuel to the pump inlet. 

The fact that the bottom of the tank moves up and 
down, coupled with the requirement that liquid fuel al- 
ways be available at the pump inlet, presents a problem. 
One attempted solution to this problem has been to use 
a fuel. tank filter with an envelope of filtration material 
and an internal plastic separator. The separator is flex- 
ible, end biased so that it holds the filter envelope on 
the bottom of the tank, While this concept appears 
sound, the filters manufactured according to this design 
have, not solved the problem. Specificially, tests conduct- 
ed in developing the present, invention show that the 
plastic used to construct the separator loses its flexibility 
after exposure to gasoline containing alcohol. 

This problem has been solved for some filter de- 
signs by a separator which incorporates a metal leaf 
spring that biases the separator and holds the envelope 
toward the bottom of the fuel tank, which is described in 


U.S. Patent No. 5,049,271 and is incorporated herein 
by reference. It can be appreciated that this construction 
may not serve for all filter designs. 

Moreover, filters biased toward the fuel tank bottoms 
also have developed a problem due to f riction at the con- .' r 
tact points on the filter that are between the separating 
means and tank bottom from typical motor vehicle vibra- 
tions. This friction results in excessive wear on the filter 
with a concomitant decrease in filtration efficiency, and - 
may also jeopardize the integrity of the filter material. 

The US-A-4,874,51 0 is describing a filter construc- 
tion to be mounted on the suction pipe inserted into ate 
gasoline tank of an automobile or the like. This known 
fuel tank filter is having a connector, which inside a fuel 
tank is. connected to the suction side of a fuel delivery 
system, wherein the filter is consisting of a filtration ma- 
terial* forming an envelope and being fixed to the con- 
nector and a spring member being effective between the 
connector in the lower part of the envelope, to prevent 
substential collapse of said envelope and to form a cav- 
ity of the filter fuel. The spring member being active as 
a shape retaining means for the envelope further in- 
sures due to its elasticity that the. filter thanks to the de- 
formability of the envelope will function normally and 
satisf actually even if its pressed against the tank bottom 
when installed. 

On the basis of this known construction, the present 
invention intends to solve a problem, especially con^ 
nected with plastic filter tanks, in that the filter according 
to the invention should accomodate for the substantial 
possible movement of the bottom of such tanks while 
maintaining the easy manufacturability and while guar- 
antying a long service life of such filters inspite of such 
" movements. 

SUMMARY OF THE INVENTION 

It has now been found that this task is solved by a 
fuel tank filter having a connector which inside a fuel 
tank is connected to the suction side of a fuel delivery 
system, wherein the filter is consisting of a filtration ma- 
terial forming an envelope and being fixed to said con- 
nector and a spring member being effective between 
said connector and a lower part of the envelope to pre- 
vent substantial collapse of said envelope and to form 
a cavity for the filtered fuel, characterized in that the con- 
nector is connected to the inlet of a fuel pump mounted 
inside the fuel tank, that the spring member is a metal 
Wire spring which is formed in a manner such that the 
lower part of said envelope is biased against the bottom 
of said fuel tank to follow possible vertical movementof 
the bottom in that a wear pad is provided on the inside 
pf said envelope slideably engaging the free end of said 
spring preventing contact between the spring and the 
filtration material, and in that said wear pad is affixed to 
■"trie filtration material to allow for relative movement be- 
tween said free end of the spring and said wear pad. 
Further details of preferred embodiments according 
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to the invention are subject of the subclaims 2 to 1 3. The 
fuel. tank filters o1 the present invention reliably accomo- 
date the relative movement of the fuel tank bottom over 
prolonged periods of exposure to alcohol-blended gaso- 
lines, thereby assuring the presence of liquid fuel at the 
pump inlet. 

The foregoing features and advantages of this in- 
vention will be further understood upon consideration of 
the following detailed description of embodiments of the 
invention taken in conjunction with the accompanying 
drawings, in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a fuel filter of one 
embodiment of the present invention, partly broken 
away. 

FIG. 2 is a cross-sectional view taken along line 2-2 
of FIG. 1. 

FIG. 3 is a partial top-plan viewtaken along line 3-3 
of FIG. 2. 

FIG. 4 is an exploded cross-sectional view of the 
connector of FIG. 3 taken along line 4-4 of FIG. 3. 

FIG. 5 is a cross-sectional viewtaken along line 5-5 
of FIG. 3. 

FIG. 6 is a cross-sectional viewtaken along line 6-6 
of FIG. 3. 

FIG. 7 is a tbp plan view of the spring of FIGs. 1 and 

2. 

FIG. 8 is a sLde view of the spring of FIG. 7. 

FIG. 9 is across-sectional view like FIG. 2 of anoth- 
er embodiment of the filter of the present invention. 

FIG. 10 is a cros^s-sectional view of the connector 
of FIG. 9 taken along, line 9-9 of FIG. 10. 

DETAILED DESCRIPTION OF THE DRAWINGS AND 
PREFERRED EMBODIMENtS OF THE INVENTION 

As shown in FIGS, l and 2 t the filter 20 of the 
present invention is for use in a fuel tank 10. Also en- 
closed jn the fuel tank 10 is a fuel pump inlet 16, and a 
fuel pump connected by wires, fuel lines, and bracketed 
to the top of tank 10 (all of which are conventional and 
none of which are shown). As discussed above, the 
present invention is designed for occasions where the 
bottom 14 of fuel tank 10, for one reason or another, 
moves up and down with respect to fuel pump inlet 16. 
As previously discussed, this commonly occurs when 
f uel tank 10 is comprised of plastic or some other ma- 
terial with a relatively high coefficient of expansion, and 
a pump is fixed to the top of fuel tank 10. 

AsshowninFIG. 1, filter 20 attaches to inlet 16 and 
includes a filtration material envelope 30, a generally 
double z-shaped spring 50, and a plastic connector el- 
ement 70. The spring 50 separates thQ wells of envelope 
30, and thereby holds envelope 30 open to improve fuel 
flow through the envelope 30, and biases the bottom of 
envelope 30 toward tank bottom 14. The envelope 30 is 


preferably composed of a nylon screen material 32. The 
screen material 32 is welded closed by latitudinal welds 
34, 36 and longitudinal weld 38 to form the envelope 
shape. 

5 Connector 70, as shown in FIGs. 3-6, is preferably 

of a two-piece construction, and is sealed to envelope 
30 by the placement of filter screen 32 between top el- 
ement 72 and bottom element 76 at top shoulder 74 and 
bottom shoulder 78. Integral with top shoulder 74 is ref- 
10 erence flange 75 dimensioned to slide into a reference 
slot on a member (which is conventional and not shown) 
affixed either to the fuel pump or inlet 1 6 to secure filter 
20 to inlet 1 6. Top shoulder 74 is also provided with ref- 
erence slots 77, spaced 90° apart, for engagement with 
15 a pin or tongue (which is conventional and not shown) 
extending from the bottom of the fuel pump to further 
align filter 20. Also, a hole. may be placed in flange 75 
to allow a similar pin to be used to secure filter 20 to the 
pump by means of a conventional fastener, such as a 
20 lock washer and nut, located at the e>nd of the pin. Inte- 
gral with bottom shoulder 78 are diametrically opposed 
positioning plugs 80. each with retaining ridges 82 ex- 
tending outwardly from the plug surface to define chan- 
nels 84. Also integral with bottom shoulder 78 and di- 
25 mensioned to tightly fit about the outer diameter of inlet 
16 is fitting 73. Heat-staked to the end of fitting 73 is 
swell band 71 . preferably of stainless steel, to assure a 
snug fit between inlet 16 and fitting 73. 

A spring 50 is located within envelope 30, and is 
30 best seen in FIGs. 7 and 8. The spring 50 has a bilateral 
symmetric and is preferably in a double z-shaped con- 
figuration in the static state when viewed from a plane 
normal to the top and base legs. In the preferred em- 
bodiment, the spring is composed of a continuous piece 
35 of wire with top legs comprised of top runs 52 of a radius 
greater than the inner radius of fitting 72, positioning 
runs 54 of a radius to snap f it into channels 84, and clear- 
ance runs 56 extending beyond bottom shoulder 78; 
side legs comprised of outward runs 58, runs 60 parallel 
40 to the spring axis of symmetric and inward runs 62; and 
base legs comprised of inward runs 64 with hairpin 
curve 65. 

Spring 50 is located on connector 70 by snap fitting 
the positioning runs 54 around the positioning plugs 80 

45 in channels 84 arid thus the top leg of spring 50 bears 
against bottom shoulder 78 of bottom element 76. 
Screen material 32 is preferably secured between 
shoulders 74, 78, arid top and bottom elements 72, 76 
are preferably secured together, by sonic welding. 

so Screen materia! 32 is wrapped around the joints be- 
tween the top and side legs of spring 50 and meets other 
screen material at welds 34, 36, and 38, all preferably 
sqnically welded, to form envelope 30. 

Located inside of envelope 30 is wear pad 90, which 

55 is affixed to filter material 32, preferably by sonic weld- 
ing, at a point that prevents spring 50 from contacting 
filter material 32. In the preferred embodiment, wear pad 
90 is located at about mid-length along inward runs 64 
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of the base leg of spring 50. 

The spring 50 is preferably in a z-shaped configu- 
ration in its static state, and will tend to pull the filter 20 
into the shape shown in FIG. 2. When the fuel tank bot- 
tom 14 alters its height, as depicted in phantom lines in s 
FIG. 2, tank bottom 14 interacts with spring 50 via wear 
pad 90 and pushes up on filter 20, causing the side leg 
of spring 50 to become more parallel with tank bottom 
1 4 so that the filter 20 takes the shape shown in phantom 
in FIG. 2. It is also to be noted that the base leg of spring 10 
50 advances on wear pad 90, yet fails to contact filter 
material 32 thereby avoiding direct sliding by spring 50 
on filter screen 32 which affects filtration efficiency or 
may jeopardize filter integrity. When the tank bottom 14 
drops, spring 50 pushes the filter assembly via wear pad is 
90 back into its original position, which holds the filter 
material envelope 30 further toward the bottom 14of fuel 
tank 10 by way of sliding against wear pad 90. 

In the preferred embodiment, spring 50 is a contin- 
uous 1 .5 mm stainless steel spring wire with wire ends 20 
soldered at joint 66, Top run 52 has an inner radius of 
8.6 mm, positioning run 54 has a diameter of 3.9 mm 
and clearance run 56 has a length of approximately 20 
mm from the center of the positioning run, and the clear- 
ance runs are spaced 10 mm apart. The top leg and 2s 
base teg are spaced 29 mm apart vertically, and the side 
leg of spring 50 extends a horizontal distance of 55 mm. 
Inward run 64 extends horizontally approximately 16 
mm, with a hairpin curve 65 of 3.5 mm radius. The pre- 
ferred screen 32 is of nylon and has a 180 x 38 mesh, 30 
and is capable of removing impurities 60 microns or larg- 
er. Connector 70 and wear plate 90 are preferably made 
from molded plastic, such as acetal resin, though they 
may also be made from nylon. Top element 72 and bot- 
tom element 76 are preferably secured together and 35 
sealed around screen material 32 by sonic welding. 
Wear plate 90 is also secured to screen material 32 by 
sonic welding. 

A filter 120 of a second embodiment of the invention 
is shown in FIGS. 9 and 10. The filter 120 is generally 40 
constructed similar to filter 20, and thus for the most part 
it has the same elements as filter 20 and therefore the 
elements of the two embodiments are numbered with 
the same last two digits. 

There are, however, several differences. Spring 1 50 «5 
is a conical helical compression spring with the smaller 
end positioned and bearing against connector 170 on 
bottom shoulder 178 and the larger end positioned to 
interact with filter envelope 130. Connector 170 is of the 
same general configuration as connector 70 except that so 
integral with bottom shoulder 178 are positioning plugs 
1 80, spaced 1 2Q° apart, each provided with retaining 
ridges 182 defining channels 184 of sufficient depth to 
accommodate the diameter of one turn of spring 150, 
and thus retain the spring 1 50 to the connector 1 70. ss 

Filter 120 is similarly constructed as filter 20, but 
wear pad i 90 located in the interior of envelope 1 30 on 
screen material 132 is a circular configuration with L- 


shaped cross-section and having vertical leg 192 inside 
the diameter of the spring, thereby horizontally position- 
ing spring 150, and horizontal leg 194, extending out- 
wardly and under the last turn of spring 1 50, thereby pro- 
viding a bearing surface for the free end of spring 150. 

When the fuel tank bottom 114 alters its height, as 
depicted in phantom lines on FIG. 9, helical spring 150 
collapses on itself so that filter 120 takes the shape 
shown in phantom in FIG. 9. Wear pad 1 90 again func- 
tions to prevent wear on filter material 1 32 which affects 
filtration efficiency or may jeopardize filter integrity. 
When tank bottom 114 drops, spring 150 pushes the fil- 
ter assembly via wear pad 190 back into its original po- 
sition, which holds the filter material envelope 130 fur- 
ther toward the bottom 114 by way of sliding against 
wear pad 1 90 horizontal leg 1 94. 

In the preferred embodiment of this configuration, 
spring 1 50 is composed of 1 .5 mm stainless steel spring 
wire with approximately 4.5 turns and a. free length of 
approximately 29 mm and a top outside diameter of ap- 
proximately 30 mm and a bottom outside diameter suf- 
ficient to enable each turn to collapse within a succeed- 
ing turn, which may be readily determined by those 
skilled in the art. The top and bottom ends of spring 150 
are also preferably squared and ground. Wear pad 190 
is preferably composed of the same plastic as connector 
1 70 and is affixed to screen material 1 32 by sonic weld- 
ing. 

It should be appreciated that the apparatus of the 
present invention is capable of beinjg incorporated in the 
form of a variety of embodiments, only a few of which 
have been illustrated and described above. The inven- 
tion may be embodied in other forms without departing 
from its spirit or essential characteristics. For example, 
other spring materials may be used, including other 
cross-sectional shapes of spring steel, and other secur- 
ing means between springs 50 or 150, and connectors 
70 or 170, respectively, may be implemented including 
imbedding the spring into the bottom of the shoulder 78. 
The wear pad 1 92 may be segmented instead of a con- 
tinuous circle. The described embodiments are to be 
considered in all respects on ly as illustrative and not re- 
strictive arid the scope of the invention is, therefore, in- 
dicated by the appended claims rather than by the fore- 
going description. 


Claims 

1 - A fuel tank filter (20, 1 20), having a connector (70, 
170) which inside a fuel tank (10) is connected to 
the suction side of a fuel delivery system, wherein 
the filter (20, 1 20) is consisting of a filtration material 
(32) forming an envelope (30, 130) and being fixed 
to said connector (70, 170) and a spring member 
(50, 150) being effective between said connector 
(70, 170) and a lower part of the envelope (30, 130) 
to prevent substantial collapse of said envelope (30, 
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1 30) and to form a cavity for the filtered fuel, where- 
by the connector (70, 170) is connected to the inlet 
(16) of a fuel pump mounted inside the fuel tank 
(10), the spring member (50, 150) is a metal wire 
spring (50, 150) which is formed in a manner such 
that the lower part of said envelope (30, 130) is bi- 
ased against the bottom (14, 114) of said fuel tank 
( 1 0) to follow possible vertical movement of the bot- 
tom (14, 114), a wear pad (90, 190) is provided on 
the inside of said envelope (30, 130) slideably en- 
gaging the free end of said spring (50, 150) prevent- 
ing contact between the spring (50, 150) and the 
filtration material (32), and said wear pad (90, 190) 
is affixed to the filtration material (32) to allow for 
relative movement between said free end of the 
spring (50, 150) and said wear pad (90, 190). 

2. A fuel tank filter according to claim 1 , characterized 
in that the connector (70, 170) is provided with po- 
sitioning plugs (80, 180), and. in that the spring (50, 
150) is snap-fitted onto the positioning plugs (80, 
180). 

3. A fuel tank filter according to claim 1 , characterized 
in that the filtration envelope (30, 1 30) is molded into 
the connector (70, 170), and in that a portion of the 
spring (50, 150) is embedded into the connector. 
(70, 170). 

4. A fuel tank filter according to any of the etaims 1 to 
3, characterized in.that the spring (50) is consisting 
of stainless steel wire formed in a general double 
Z-shaped configuration with top legs (52, 54, 56), 
side legs (58, 60, 62) extending downwardly and 
outwardly therefrom and converging inwardly to- 
ward the bottom legs (64, 65), which converge in- 
wardly and join at a curve (65) extending toward the 
inlet (16). 

5. A fuel tank filter according to claim 4, characterized 
in that the top legs (£2, 54, 56) are snap-fitted onto 
the positioning plugs (80) of the connector (70). 

6. A fuel tank filter according to claim 4, characterized 
in that the top leg (52, 54, 56) of the Z-shaped spring 
(50) is embedded into the connector (70). 

7. A fuel tank filter according to any of the preceding 
claims, characterized in that the wear pad (90) is 
crescent shaped. 

8. A fuel tank filter according to any of the claims 1 to 
3, characterized in that the spring (1 50) is consisting 
of stainless steel wire formed in a general conical 
helical configuration. 

9. A fuel tank filter according to any of the preceding 
clajms 1 to 6 or 8, characterized in that the wear pad 
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(190) has a circular configuration, in that the wear 
pad (1 90) has a L-shaped cross-section, and in that 
the horizontal leg (194) of the L-shape is providing 
the bearing surface for the free end of the spring 
5 (50, 150). ' - - H . ■ 

10. A fuel tank filter according to claim 9, characterized 
in that the vertical leg (192) of the L-shape of the 
wear pad (1 90) is positioned inside of the spring (50, 

10 150). 

11. A fuel tank filter according to any of the preceding 
claims, characterized in that the connector (70, 170) . 
is consisting of a top element (72) and a bottom eV. 

15 ement (76), and in that the filtration material (32) is, 
sealed between adjacent shoulders (74, 78, 1 78) of 
the two elements (72, 76). 

12. A fuel tank filter according to any of the preceding . 
20 claims 2 ot 7 to 11, characterized in that the posi- . 

tioning plugs (80, 180) are integral with the connec- . 
tor (70, 170), in that the positioning plugs are pro- 
vided with retaining ridges (82, 182), and in that the., : 
spring (50, 150) is snap-fitted onto the retaining^ :. 
25 ridges (82, 182) of the positioning plugs (80, 180). v 

13. A fuel tank filter according to any of the preceding 
claims 1 to 10 or 12, characterized in that the filtra- 
tion envelope (30, 130) is molded into the connector 

30 (70,170). 


Patentanspr uche 

35 1. Filter (20,120) fur Kraftstoffbehalter mit einem An- 
schluB (70, 170) der innerhalb eines Kraftstofftanks 
(10) an die Saugseite eines Kraftstofffordersy stems 
angeschlossen ist, wobei der Filter (20, 120) aus 
einem Filtermaterial (32) besteht, welches eine HOI- 

40 le (30, 130) bildet, und welches an dem AnschluB 

(70, 170) befestigt ist, sowie einem Federteil (50» -.; 
150), welches zwischen dem AnschluB (70, 170) 
und einem unteren Teii der Hulle (30, 1 30) wirksam 
ist, urn eine merkliches Zusammenfallen der Hulle 

45 (30, 130) zu veitiindem, und um einen Hohlraum 
fur den gefilterten Kraftstoff zu bilden, wobei der An- 
schluB (70, 170) mit dem EinlaB (16) einer Kraft- 
stoff pumpe die innerhalb des Kraftstofftanks (10) . 
montiert 1st, verbunden ist, der Federteil (50, 150) 

so aus einer Metalldrahtfeder (50, 150) besteht, wet- 
che derart geforrht ist, daB der untere Teil der Hulle . 
(30, 130) gegen den Boden (14, 114) des Kraftstoff- : : 
tanks (10) gedruckt wird, um moglichen Vertikalbe- 
wegungen des Bodens (14, 114) zu folgen, wobei 

55 fernereinVersch!eiBpolster(90, 1 90) auf der Innen- 
sette der Hulle (30, 130) vorgeseheh ist, welches 
gleitbar mit dem f reien Ende der Feder (50, 150) in 
Eingriff steht und eine Beruhrung zwischen der Fe- 
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der (50, 1 50) und dem Filtermaterial (32) verhindert, 
und wobei das VerschleiBpoister (90, 190) an dem 
Filtermaterial (32) befestigt ist, urn eine Relativbe- 
wegung zwischen dem freien Ende der Feder (50, 
150) und dem VerschleiBpoister (90, 190) zuzulas- s 
sen. 

2. Filter fur Kraftstoffbehalter nach Ansprueh 1, da- 
durch gekennzeichnet, daB der AnschluB (70, 
170) mit Positionierungszapfen (80, 180) versehen io 
ist, und daB die Feder (50, 150) auf die Positionie- 
rungszapfen (80, 180) aufgeschnappt ist. 

3. Filter fur Kraftstoffbehalter nach Ansprueh 1, da- 
durch gekennzeichnet, daB die Filterhu lie (30, is 
130) in den AnschluB (70, 170) eingeformt ist und 
daB ein Teil der Feder (50, 150) in den AnschluB 
(70, 170) eingebettet ist. 

4. Filter fur Kraftstoffbehalter nach einem der Anspru- 20 
che 1 - 3, dadurch gekennzeichnet, daB die Feder 
(50) aus rostfreiem Stahldraht besteht, welcher in 
eine allgemein doppert Z-formige Gestalt geformt 

. wurde, und obere Schenkel (52, 54, 56), von diesen 
sich nach unten und auBen erstreckende seitliche 2s 
Schenkel (5B, 60, 62) aufweist, welche sich nach 
innen in Richtung der Bodenschenkel (64, 65)er- 
strecken, die wiede rum nach innen verlaufen und 
an eine Kurve (65) miteinander verbunden sind.die 
sich in Richtung des Eintasses (16) erstreckt. 30 

>. Filter fur Kraftstoffbehalter nach Ansprueh 4, da- 
durch gekennzeichnet, daB die oberen Schenkel 
(52, 54, 56) auf die Positionierungszapfen (80) des 
Anschlusses (70) aufgeschnappt sind. 35 

k Filter fur Kraftstoffbehalter nach Ansprueh 4, da- 
durch gekennzeichnet, daB die oberen Schenkel 
(52, 54. 56) der Z-fdrmigen Feder (50) in dem An- 
schluB (70) eingebettet sind. 40 

. Filter fur Kraftstoffbehalter nach einem der vorste- 
henden Anspruche, dadurch gekennzeichnet, 
daB das VerschleiBpofster (90) halbmondformig ist. 

45 

. Filter fur Kraftstoffbehalter nach einem der Anspru- 
che 1 - 3, dadurch gekennzeichnet, daB die Feder 
(150) aus rostfreiem Stahldraht besteht, welcher in 
eine allgemein konischschraubenlinienformige Ge- 
stalt geformt wurde. so 

Filter fur Kraftstoffbehalter nach einem der vorste- 
henden Anspruche 1 - 6 oder 8, dadurch gekenn- 
zeichnet, daB das VerschleiBpoister (190) eine 
kreisformige Gestalt aufweist, daB das ss 
VerschleiBpoister (190) einen L-formigen Quer- 
schnitt aufweist, und daB der waagerechfe Schen* 
kel (194) der L-Form die tragflache furdasfreie En- 


de der Feder (50, 150) bildet. 

'10. Filter fur Kraftstoffbehalter nach Ansprjuch 9, da- 
durch gekennzeichnet, daB der senkrechte 
Schenkel (192) der L-Form des VerschleiBpoister 
(190) innerhalb der Feder (50, 150) angeordnet ist. 

11. Filter fur Kraftstoffbehalter nach einem der vorste- 
henden Anspruche, dadurch gekennzeichnet, 
daB der AnschluB (70, 170) aus einem Oberele- 
ment (72) und einem Unterelement (76) besteht, 
und daB das Filtermaterial (32) zwischen benach- 
barten Schultem (74, 78, 1 78) der beiden Elemente 
(72 und 76) dichtend angeordnet ist. 

12. Filter fur Kraftstoffbehalter nach einem der vorste- 
henden Anspruche 2 Oder 7 - 11 , dadurch gekenn- 
zeichnet, daB die Positionierungszapfen (80, 180) 
einstuckig mit dem AnschluB (70, 1 70) ausgebiktet 
sind, daB die Positionierungszapfen mit Haltelei- 
sten (82, 1 82) versehen sind, und daB die Feder 
(50, 150) auf die Halteleisten (82, 182) der Positio- 
nierungszapfen (80, 180) aufgeschnappt ist. 

13. Filter fur Kraftstoffbehalter nach einem der vorste- 
henden Anspruche 1 - 10 oder 12, dadurch ge- 
kennzeichnet, daB die Filterhulle (30, 130) in den 
AnschluB (70, 170) eingeformt ist. 


Revendications 

1. Un filtre (20, 120) pour reservoir k carburant, com- 
*portant un connecteur (70, 170) connecte a Pinte- 
rieur d'un reservoir h carburant (10), au cote aspi-l 
ration d'un systeme d'alimentation en carburant 
dans lequel ie filtre (20, 1 20) est constitue d'un ma- 
te riau filtrant (32), formant une enveloppe (30, 130) 
et fixe audit connecteur (70, 170), et d'un organe 
elastique (50, 150) agissant eritre tedit connecteur 
(70, 170) et une partie ihferieure de I'enveloppe (30, 
1 30) pour empecher toute retraction notable de la- 
dite enveloppe (30,130) et pour former une cavite 
destinee au carburant ayant ete filtre\ de maniere 
que le connecteur (70, 170) sort connecte £ I'ehtree 
(16) d'une pompe h carburant montee k I'interieur 
du reservoir & carburant (10), Pprgane elastique (50, 
150) etant constitue par un ressort (50, 150) en fil 
metallique, forme d'une maniere faisant que la par- 
tie interieure de ladite enveloppe (30, 1 30) est de- 
placee contre le fond (14, 114) dudit reservoir & car- 
burant (10) pour suivre le deplacement vertical 
eventuel du fond (14, 114), une garniture de portee 
(90, 190) prevue de ladite enveloppe (30, 130) ve- 
nant en contact de glissement avec I'extremite libre 
dudit ressort (50, 150), empechant tout contact en- 
tre le ressort (50, 150) et le materiau de filtration et 
ladite garniture de portee (90, 190) etant fbcee au 
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materiau filtrant (32) pour permettre un emplace- 
ment relatif entre ladite extremite libre du ressort 
isu, 150) et ladite garniture de portee (90, 190). 

2. Un filtre a reservoir a carburant selon la revendica- 
tion 1 , caracterise en ce que le connecteur (70, 1 70) 
est pourvu de tetons de posit ion n em ent (80, 180) 
et en ce que le ressort (50, 150) est monte par en- 
cliquetage sur les tetons de positionnement (80, 
180). 

3. Un filtre pour reservoir a carburant selon la reven- 
dication 1 , caracterise en ce que P enveloppe de fil- 
tration (30, 130) est moulee dans le connecteur (70, 
170), et en ce qu'une partie du ressort (50, 150) est 
noyee dans le connecteur (70, 170). 

4. Un filtre pour reservoir a carburant selon Tune quel- 
cpnque des revendications 1 a 3, caracterise en ce 
que le ressort (50) est constitue d'un fil en, acier 
inoxydable, forme en une configuration global e en 
double Z, avec des pattes superieures (52, 54, 56), 
des pattes laterales (58, 60, 62), s'etendant vers le 
bas et vers Pexterieur depuis celui-ci et eonvergeant 
vers Pinterieur en direction des pattes inferieures 
(64, 65), eonvergeant vers Pinterieur et se reunis- 
sant en donnant une courbe (65) s'etendant vers 

. Pentree (16). 

- 5. Un filtre pour reservoir a carburant selon la revin- 
dication 4, caracteris6 en ce que les pattes supe- 
rieures (52, 54, 56) sdnt montees par encliquetage 
sur les tenons de positionnement (80) connecteur 
(70). 

. . 6. Un filtre pour reservoir a carburant selon la reven- 
dication 4, caracterise en ce que la patte superieure 
(52, 54, 56) du ressort (50) en forme de.Z est nbyee 
dans le connecteur (70). 

7. Uh filtre pour reservoir a carburant selon Pune quel- 
conque des revendications precede rites, caracteri- 
se en ce que la garniture de port6e (90) est en forme 
de croissant. 

8. Un filtre pour reservoir a carburant selon Pune quel- 
conque des revendications 1 & 3, caracterise en ce 
que le ressort (150) est constituS d'un fil en acier 
inoxydable form6 eh urie configuration i h#licoTdale 
glpbalement conique. 

9. Un filtre pour reservoir a carburant selon Pune quel- 
coriqye des 1 a 6 ou 8 precedent es, caracterise en 
ce que la garniture de portee (1 90) a une configu- 
ration circulaire, en ce que la garniture de portee 
(190) a une sectionjransversale en fqrrrie de L, et 
en ce que la patte hbrizontale (1 94) de fa forme en 
L constitue la surface de portee destinee a I'extre- 


mite libre du. ressort (50, 150). 

10. Un filtre pour reservoir a carburant selon la reven- 
dication 4, caracterise en ce que la patte verticale 

5 (192) de la forme en L de la garniture de portee 

(190) est positionnee a Tinterieur du ressort (50, 
150). 

11. Un filtre pour reservoir a carburant selon Pune quel- 
10 conque des revendications precedentes, caracteri- 
se en ce que le connecteur (70, 170) est constitue 
d'un element superieur (72) et d'un element inte- 
rieur (76), et en ce que le materiau de filtration (32) 
est scelle entre des epaulements (74, 78, 178) ad- 

75 jacents des deux elements (72, 76), 

1 2. Un filtre pour reservoir a carburant selon Tune quel- 
conque des revendications 2 ou 7 a 1 1 precedentes, 
caracterise en ce que les tetons de positionnement 

20 (80, 180) sont realises d'une seule piece, avec le 
connecteur (70, 170), en ce que les tetons de posi- 
tionnement sont pourvus de nervures de retenue 
(82, 1 82), et en ce que le ressort (50, 1 50) est monte 
par encliquetage sur les nervures de retenue (82, 

25 182) des tetons de positionnement (80, 180). 

13. Un filtre pour reservoir a carburant selon Tune quel- 
conque des revendications 1 a 10 ou 12 preceden- 
tes, caracterise en ce que Penveloppe de filtration 

30 (30, 1 30) est moulee dans le connecteur (70, 170). 
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